Quaternized celluloses as new dynamic coatings in capillary electrophoresis for basic protein separation.
In this work, a series of quaternized celluloses (QCs), homogeneously synthesized in the NaOH/urea aqueous solutions, were studied as dynamic coatings for capillary electrophoresis. Capillaries coated with these cationic cellulose derivatives at the concentration as low as 3 μg/mL were able to generate a stable, reversed electroosmotic flow. The effects of QC molecular parameters, such as the degree of cationic substitution and molecular weight, and the effect of buffer pH on the EOF mobility as well as the separation of basic proteins were investigated in detail. It was shown that the use of QC coatings in CE could drastically reduce the analysis time and improve the separation performance within a broad pH range. Five basic proteins, that is, lysozyme, ribonuclease A, cytochrome C, bovine pancreatic trypsin inhibitor, and chymotrypsinogen were baselinely separated even at pH 8.0. The separation efficiency and analysis reproducibility demonstrated that the QC coatings were efficient in minimizing the adsorption of basic proteins on the fused silica capillary. The successful performance was further demonstrated for biosample analysis.